Phosphorylation of serine282 in NADPH oxidase activator 1 by Erk desensitizes EGF-induced ROS generation.
Accumulating evidence indicates that protein phosphorylation regulates Nox activity. In this report, we show that serine282 residue of Nox activator 1 (NoxA1) is phosphorylated by Erk in response to EGF resulting in desensitization of Nox1 activity. Specifically, murine NoxA1 is detected as two independent protein bands in SDS PAGE, and the form of protein with higher mobility shifted to and merged with the one with lower mobility in response to EGF treatment. Pretreatment with PD98059 resulted in inhibition of NoxA1 migration in response to EGF indicating that Erk was involved in the process. Site-directed mutagenesis showed that S282A mutant but not S239A mutant failed to respond to EGF, demonstrating that serine282 is the target amino acid of Erk. Expression of S282A mutant of NoxA1 in these cells led to increased superoxide anion production in response to EGF compared to expression of the wild type, whereas the expression of S282E, a phosphomimetic mutant, resulted in significantly decreased superoxide anion generation. We also tested whether the phosphorylation of serine282 of NoxA1 affects Rac activation. Expression of S282A mutant NoxA1 up-regulated the Rac activity, whereas expression of S282E mutant led to the abrogation of Rac activation. Taken together, these results demonstrate that phosphorylation of NoxA1 is a part of the feedback mechanism that functions through activation of Rac with a net outcome of negative modulation of Nox1 activity.